Relationship between the stimulation of citric acid cycle oxidation and the stimulation of fatty acid esterification and inhibition of ketogenesis by lactate in isolated rat hepatocytes.
Isolated hepatocytes from fasted rats were used to study the effects of lactate on palmitate metabolism. Lactate was found to stimulate fatty acid esterification and citric acid cycle oxidation and to inhibit ketone body synthesis. These effects of lactate were largely maintained when gluconeogenesis was inhibited with either quinolinate or perfluorosuccinate, but were overcome by alpha-cyano-4-hydroxycinnamate. However, the responses of hepatocytes to lactate could be restored in the presence of alpha-cyano-4-hydroxycinnamate by the further addition of propionate. The stimulation of triacylglycerol synthesis by lactate was not associated with an increase in the concentration of glycerol 3-phosphate. Rather, there was a correlation between flux through the citric acid cycle and the rate of triacylglycerol synthesis. In all instances reduction of ketone body formation in the presence of lactate was accompanied by a stimulation of citric acid cycle oxidation.